Several pathologic and parasitologic texts'" 21). '12, 23. 26. 32 have mentioned the migration of Hypoderma larvae as a cause of central nervous disorders of the horse. Original descriptions of the disease, while not rare, have been relatively inaccessible, being either ancient or located in poorly circulated journals. The earliest reported cases occurred in England, two in 1842 31. 35 and a third in 184534. Since then many cases have been reported in horses from Denmarks-15, 29, France 8. 3O. 34, Germany33-34, Sweden*'. 34 and one in a donkey from Italy14. Only one example has been recorded, in abstract form, from the United States3. The present report describes the clinical, parasitologic, and pathologic findings in a similarly affected horse in California.
A unique mode of nervous involvement was reported in one horse which was lame in the right hind leg as a result of compression of the common peroneal nerve by an abscesss. Two hypodermid larvae were removed from the abscess and the horse recovered. hIore generalized migration by the larvae through the tissues of horses has been recognized widelyl. 2. 6 . 12. 13. 24. 27. 28. 36, 37. As in cattle, the first and second stage larvae have been found in the deep viscera and localized in subcutaneous abscesses over the withers, back, loins, and face. However, the regular presence of larvae in the vertebral canal, which is well recognized in H. bovis migrations in 24 Path. vet., \'ol. 4, No. 5 (1967) O L A N U E H catt1e"J. 17, has not been described in horses. In spite of this, reports of damage by the larvae to either the spinal cord or the brain in cattleg. 11 are not as common as they are in horses.
Most investigators have considered the development of Hypoderma larvae in horses to be incomplete and the infection to be aberrant. However, this is not a universal opinion7, and at least two workers demonstrated maturation of the larvae in the horse13. 37, followed by pupation in one instancel3.
Case Report
A two-year-old quarterhorse filly was foaled and raised in the low foothills near Watsonville in the midcoastal region of California. O n January 6, 1961, the filly was listless but appeared otherwise normal. O n the following evening she was extremely depressed, dragged her feet, and could not manipulate her tongue. Her temperature, pulse, and respirations were normal. Cortico-steroids and penicillin were administered. On the next morning and during the next nine days, the filly was observed to be normal. On January 18,1961, the animal was very depressed and leaning against a fence. Within an hour it was down and unable to rise. There was a motor paralysis of the entire left side; the left pupil was dilated, and the muzzle was deviated to the right. Sensitivity to pain appeared slightly reduced on the left side. The filly was anesthetized for transportation to Davis, and it remained down and somnolent until it died on January 21.
O n post-mortem examination superficial abrasions of the face and hocks were associated with bright red edematous fluid in the adjacent subcutis. Numerous Gaxtrophilus larvae were found in the stomach, but the carcass and viscera were otherwise normal.
The external surfaces of the brain were normal. O n gross transverse sectioning, after fixation in 10% formalin, a fly larva was found in a blood-filled track in the left cerebral peduncle. The track curved posteriorly from the ventral midline near the left oculomotor nerve through the center of the cerebral peduncles to the midline of the pons. In the pons the track turned sharply to the left forming a broad fissure between the transverse pontine fibers and the pyramidal tract. I t extended to the meninges just posterior to the left trigeminal nerve ( Fig. 1) . From there the track again turned sharply and passed anteriorly into the center of the left cerebral peduncle where it ended very near to the descending arm of the FI$. 2 . Cross section of the track near the site from which the larva was removed.
In the cavity is an intact blood clot, and near it are necrotic neurons and an infiltration of small numbers of gitterzellen, lymphocytes, and eosinophiles. track. The larva was found at this site. The track varied from 2 to 5 mm in diameter, and its margins were irregularly fragmented.
Histologic variation in the lesion suggested that the larval migration in the brain had taken place over a period of several days. Near the larva, fragmentation of the glial mat had created a small cavity containing a fresh blood clot. There were small numbers of macrophages, lymphocytes, and eosinophils in and immediately adjacent to the clot. hlacrophages contained a golden pigment and lipid vacuoles but few red blood cells. A narrow zone of the adjacent parenchyma contained swollen eosinophilic globules suggestive of necrotic neurons. These were interspersed with neurons in less advanced stages of degeneration (Fig. 2) .
In the pons the large fissure contained blood clots and numerous macrophages filled with lipid, red blood cells, and hemosiderin. Eosinophils occurred in small numbers. Similar cells, along with a few lymphocytes, were in the adventitia of adjacent vessels. At this site there was a wide peripheral zone of malacia with gliosis evident among the necrotic and degenerating neurons.
Near the oculomotor nerve the central cavity of the track was filled with lysed blood and foamy macrophages; at its periphery there were many eosinophils and macrophages containing not only lipid vacuoles but also degenerating eosinophils. The cellular exudate extended into the vascular adventitia which was undergoing fibroplasia (Fig. 3) . Where the track was close to the roots of the left oculomotor and trigeminal nerves, the perivascular reaction extended into the meninges and the roots of the nerves had undergone severe Wallerian degeneration. Other regions of the brain and spinal cord were normal.
The larva removed from the track was white and measured 12.5 x 2 mm ( Fig. 4) . It was composed of ten to twelve segments, the anterior ones being poorly defined. The posterior segment was covered by many, short, thick, pigmented spines and contained a pair of closely set, pigmented conical spiracles. O n the ventral surface of segment ten there were two tubercles heavily stippled by dark pigment. The other segments had plain surfaces, but the anterior segment had a dark craniopharyngeal skeleton with pointed hooks. On the basis of these features the organism was identified as a first stage larva of H. lineutudg* 25.
After identification of the larva the attending veterinarian recalled having removed Hypodermu larvae from subcutaneous abscesses of two adult horses in his practice area during that season. He also reported that several clients had removed ox warbles from the backs of horses and had been concerned by the heavy infestations in their cattle.
Discussion
Since the signs resulting from parasitic migrations vary with the site of migration, a specific clinical diagnosis rarely can be made. However, such a diagnosis is likely when a young animal which is afebrile has nervous signs suggestive of sharply localized brain damage. Remissions and exacerbations during a relatively short course, as occurred in this case, are further suggestive of migrating parasites. Clinical recognition of the specific parasite involved, except in the case of enzootic diseases, would require a clairvoyance usually reserved for supreme beings.
The mechanism by which insect larvae damage and invade tissues is only alluded to in parasitology texts. The presence of "cutting" mouth parts and caudally directed external spines suggest that mechanical activity plays a large role. However, the production of toxic substances which might aid in invasive and ingestive processes has been established for the larvae of several species of flies which cause myiasis, including Hypoderma7. 10. In the present case, degenerative changes in both nerve cells and inflammatory cells peripheral to the migration track might reflect the presence of such toxic substances. The occurrence of clinical central nervous disease following infection by Hypoderma larvae appears to be more common in horses than in cattleg. 34. This might be ascribed to a predilection for migration to the brain in the horse, but true predilection seems incompatible with the concept of erratic migrations in an abnormal host. A more acceptable explanation is an increased probability of chance migration into the brain. The generally dorsal migrations in cattle, horses, man, and experimental laboratory animals suggest that apogeotropism is a directional stimulus for the parasite in all host species4, and it is generally felt that the adventitia of vessels and nerves appears to provide an easy route along which the larvae migrate22. Such influences arc common to all hosts, but the vertical carriage of the neck and the large cranial foramina of the horse would make migration to the base of the skull and into the cranial cavity more likely in the horse than in the cow. One would expect the posterior fossa to bc involved more often than the anterior since the more accessible foramina are there. It might be noted also that penetration into the cranial cavity along the course of vessels and nerves places the parasite in a subdural location with ready access to the parenchyma. This is not the case in the vcrtebral canal where the dura and periosteum are separate. Perhaps for this reason parenchymal migration in the spinal cord is not common in either the horse or the cow.
Stlmmar_y
A 2-year-old horse in California died following intermittent signs of ataxia and paralysis. A first stage larva of Hypoderma lineaturn was found in a track of hemorrhagic malacia in the brain stem.
Zasanimenfa rszlng
Ein 2 Jahre altes Pferd in Californicn starb nach intermittierender Ataxie und Paralyse. Erste Larven von Hypoderma lineatrim wurden innerhalb eines hamorrhagischen Erweichungsherds im Gehirnstamm gefunden.
